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DETAILED ACTION 

1. Claims 1-31 have been presented for examination based on the application filed on 
24 th June 2003. 

Information Disclosure Statement 

3. The information disclosure statement (IDS) submitted on 24 th February 2005. The 
submission is in compliance with the provisions of 37 CFR 1.97. Accordingly, the 
examiner is considering the information disclosure statement. 
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Claim Rejections • 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming 
the subject matter which the applicant regards as his invention. 

4. Claims 1-19 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite 

for failing to particularly point out and distinctly claim the subject matter which 

applicant regards as the invention. 

Regarding Claim 1 

Claim 1 discloses a method for compacting state data whereas there are no steps are 
recited in the claim that perform data compaction, hence the claimed steps do not 
meet the goal recited in the preamble. Even if it is assumed that the step of sorting is 
doing the compaction, still there are no limitations provided to clarify how such a sort 
is achieving the compaction of state data. 

Further, the step of storing the first sample data and the step of determining the 
residual space do not correlate. It is not clear if the sorted data is stored in the first 
buffer, which is determined to be empty. Further, if the first buffer does not have 
residual space, no indication is provided where the data is stored. 
Above deficiencies make the claim vague and indefinite. 
Claims 2-19 are rejected based their dependence on claim 1 . 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co,, 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 

claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 

various claims was commonly owned at the time any inventions covered therein were 

made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that 

was not commonly owned at the time a later invention was made in order for the 

examiner to consider the applicability of 35 U.S.C. 103(c) and potential 35 

U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 



Application/Control Number: 10/602,020 Page 5 

Art Unit: 2128 

5. Claims 1-17, 19-26 and 28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent Application No. 09/920930 by Kurooka etal 
(Kurooka hereafter), in view of U.S. Patent No. 6,816,989 issued to Timothe Litt 
(Litt hereafter). 

Regarding Claim 1 

Kurooka teaches compacting state data of an emulation system (Kurooka: 
[0006][0028]), by receiving a first sample of state data (Kurooka: [0023][0024], Fig.1), 
sorting the first sample as compressing the data (Kurooka: [0006][0028][0039]), 
storing the sorted first sample (Kurooka: Fig.1, trace buffer A & B [0026]). 

Kurooka does not teach explicitly determining if residual storage space in a first 
buffer exists. 

Litt teaches determining if residual storage space in a first buffer exists as smart 
buffers, which are aware of the buffer state (full or available) of each location in the 
smart buffer (Litt: Col. 10 Lines 12-46). Litt also teaches receiving a first sample of 
state data (Litt: Col.8 Lines 33-48), sorting the first sample (Litt: Col.7 Lines 20-67), 
and storing the sorted first sample in the smart buffer (Litt: Fig.2). Although not 
claimed as the method step the preamble states compression of the trace data. Litt 
does not teach compression in the manner taught by Kurooka. 

It would have been obvious to one (e.g. a designer) of ordinary skill in the art at 
the time the invention was made to apply the teachings of Litt to Kurooka. The 
motivation to combine would have been that Litt and Kurooka are analogous art both 
concerned with trace data capture coming in at higher rate than it can be shipped out 
to external trace storage (Litt: Col.2 Lines 52-65; Kurooka: [0009]). Kurooka solves 
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the problem by handling various data sizes by compressing the data (Kurooka: 
[0006][0028][0039]) and Litt by prioritizing the data and dropping the less relevant 
data packets (Litt: Abstract). 
Regarding Claim 2 

Litt teaches the step of determining whether the first buffer is full and storing the 
sorted first sample in the first buffer (Litt: Col. 10 Lines 17-46). 
Regarding Claim 3 & 4 

Kurooka teaches portioning the sorted first sample into two portions and storing a 
portion in the first buffer and storing the remaining portion in the second buffer 
(Kurooka: Fig. 5 - Splitting and interleaving the Input data between the trace buffer 
memories A, B and C). Another embodiment teaches filling in the trace buffer 
memory A first without interleaving with other memories (Kurooka: Fig.6-7). 
Regarding Claim 5 

Litt teaches filling up the smart buffer and compaction of the data (Litt: Col. 10 Lines 
47-60). 

Regarding Claim 6 

Kurooka teaches second buffer assumes the role of the first buffer and the first buffer 
assumes the role of the second buffer as alternating the trace buffer memories A and 
B while storing the data and then empting them (Kurooka: [0042]-[0045]) 
Regarding Claim 7 

Kurooka teaches draining the first buffer into an output storage device as draining the 
data to the debugger (Kurooka: [0045] Fig 3-4). 
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Regarding Claim 8 

The limitations presented are repetition of the steps performed above in claim 1. They 
are rejected for the same reasons as claim 1 . 
Regarding Claim 9 

Kurooka teaches portioning the sorted first sample into two portions and storing a 
portion in the first buffer and storing the remaining portion in the second buffer 
(Kurooka: Fig. 5 - Splitting and interleaving the Input data between the trace buffer 
memories A, B and C). Another embodiment teaches filling in the trace buffer 
memory A first without interleaving with other memories (Kurooka: Fig.6-7). 
Litt teaches smart buffers that decide based on the residual space left in the buffer 
whether to store the data (Litt: Col. 10 Lines 47-60). 
Regarding Claim 10 

Kurooka teaches first sample of state data is received from a reconfigurable 
emulation resource (Kurooka: [0002], [0006]-[0008], Fig.1). 
Regarding Claim 1 1 

Kurooka teaches the step of storing the sorted first sample comprises storing the 
entire first sample in the current buffer (Kurooka: [0045], Fig. 3, also in Fig.1). 
Regarding Claim 12 

Litt teaches sorting of first sample includes both data of interest and ignored data as 
trace with higher importance and lower importance (Litt: Col. 10 Lines 47-60, Col. 9). 
Level of interest is assigned when the trace sample comes into the input multiplexer 
that contains the parsing logic and prediction logic (Litt: Fig. 2 Col. 9 Line 45 - Col. 10 
Line 12). 
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Regarding Claim 13 & 14 

Litt teaches identifying the data of interest from various trace data information using 
the multiplexer (Litt: Col. 8 Lines 33-48). The steps of identifying the bit position within 
the he first buffer where residual storage space exists and sorting is obvious by 
description of the smart buffers and packing compaction performed by them, as 
provided by Litt (Litt: Col.1 1 Lines 7-47; Col. 10 Lines 12-60). 
Regarding Claim 15 

Litt does not teach explicitly the scenario using the second buffer when there is no 
residual space available in the first buffer. However, Kurooka teaches alternating the 
buffers and the using one buffer first (Kurooka: Fig. 3-6). Hence the step of using the 
second buffer is obvious when the first buffer is full. 
Regarding Claim 16 

Litt teaches step of storing sample information associates with each sample as 
importance control bit (Litt: Col. 9 Line 45 - Col. 10 Line 12). 
Regarding Claim 17 

Litt teaches storing the importance/control of the sample based on the position/length 
of the sample header. This counter associated stores the bit position of the ticks 
(segments of the sample - See Col. 6 Lines 49-60) of the sample (Litt: Col. 14 Lines 5- 
23; Col.10 Lines 47-60). 
Regarding Claim 19 

Claim 19 repeats the limitations of claims 1 & 16, where the subsequent packets are 
stored in the memory and is rejected for the same reasons as parent claims. 
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Regarding Claim 20 

Litt teaches an apparatus having a first select logic device configured to receive 
samples of state data, to sort samples of state data, and to select data of interest 
from each of the samples of state data (Litt: Fig.2, Elements 210 & 215, Col.6 Lines 
3-34); first and second buffers coupled to the first select logic device and configured 
to receive the selected data of interest (Litt: Fig.2 Elements 225a 225b); a second 
select logic device coupled to the first and second buffers and configured to select 
the first and second buffers in an alternating manner to drain the selected buffer (Litt: 
Fig.2 Elements 250); and an output storage device coupled to the second select 
logic device and configured to receive data drained from the selected buffer (Litt: 
Fig.1 Element 50). 
Regarding Claim 21 

Litt teaches first select logic comprises a multiplexer (Litt: Fig.2 Elements 245a & 
245b). 

Regarding Claim 22 

Litt teaches second select logic (as arbitration logic) comprises a multiplexer (Litt: 
Fig.2 Elements 250; Col.1 1 Line 56-Col.12 Line 43) where the selection between the 
buffers to offload the data of interest from them makes the use of multiplexer obvious. 
Regarding Claim 23 

Kurooka teaches filling the buffers in alternating and serial manner as claimed by the 
disclosed invention (Kurooka: Fig.4-6, [0043]). 
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Regarding Claim 24 

Litt teaches the first select logic device comprises a data of interest sorter (Litt: Fig.2 
Packet Prediction and parsing logic with the Prioritization of packets; Col. 10 Lines 47- 
Col.11 Line 6). 
Regarding Claim 25 

Claim 25 discloses similar limitations as claim 16 and is rejected for the same 
reasons as claim 16. 
Regarding Claim 26 

Claim 26 discloses similar limitations as claim 17 and is rejected for the same 
reasons as claim 17. 
Regarding Claim 28 

Litt teaches output storage device is configured to store information associated with 
each of the samples of state data as header to each sample that contains sample 
relevant data (Litt: Col.6 Line 61- Col.7 Line 19). 
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6. Claims 18, 27, 29 30 and 31 rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent Application No. 09/920930 by Kurooka etal 
(Kurooka hereafter), in view of U.S. Patent No. 6,816,989 issued to Timothe Litt 
(Litt hereafter), further in view of U.S. Patent No. 6,754,599 issued to Gary L. 
Swoboda et al (Swoboda hereafter). 
Regarding Claim 18 

Teachings of Litt and Kurooka are disclosed in the claim 16 and claim 1 rejection 
above. Litt and Kurooka teach identification of pins for the input source for the first 
sample (Litt: Fig. 2; Kurooka: Fig.1). 

Although not clear from the claim language, Litt and Kurooka do not teach 
identification of output pins associated with first sample as understood from the figure 
in the specification. 

Swoboda teaches pin manager and pin macros for identification of output pins 
where the trace will be outputted (Swoboda: Fig. 3-4). 

It would have been obvious to one (e.g. a designer) of ordinary skill in the art at 
the time the invention was made to apply the teachings of Swoboda to Litt-Kurooka. 
The motivation to combine would have been that Swoboda and Litt-Kurooka are 
analogous arts, all concerned with trace data capture. Further, both Swoboda and 
Litt-Kurooka output the trace data to a debugger (Litt: Fig. 2; Kurooka: Fig.1; 
Swoboda: Fig. 3-4) and pin management is obvious for such data offloading. 
Swoboda explicitly discloses the pin manager, where the pins for trace & debug can 
be dynamically allocated reducing the limited pin count pressure in offloading trace 
information (Swoboda: Col. 16 Lines 38-63). 
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Regarding Claim 27 

Claim 27 discloses similar limitations as claim 18 and is rejected for the same 
reasons as claim 18. 
Regarding Claim 29 

Litt teaches determining a trace data fill rate of each of a plurality of trace data chains 
as various trace streams with various rates in the bandwidth manager section (Litt: 
Col.4 Lines 21-25, 55-65); determining a schedule for associating a plurality of pins 
with the plurality of trace data chains to transfer data out of the trace data chains 
based at least upon the determined trace data chain fill rates as decision to offload 
data by the arbitration manager based on the pressure on the trace buffer once it 
gets full due to higher fill rate (Litt: Col. 12 Lines 8-31). Swoboda above discloses the 
teachings of pin manager. 
Regarding Claim 30 

Claim 30 discloses similar limitations as claim 29 and is rejected for the same 
reasons as claim 29. Bandwidth allotment is determined by the arbitration logic and 
directions from source clock (Litt: Col. 12 Lines 57-Col.13 Line 27). Litt does not 
explicitly teach the pin schedule selection, which is taught by Swoboda (Swoboda: 
Col. 10 Lines 3-4). 
Regarding Claim 31 

Claim 31 discloses similar limitations as claim 30 and is rejected for the same 
reasons as claim 30. 
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Relevance of References Cited 

7. U.S. Patent No. 6732307 by Edwards: Edwards is also a close prior art to the claimed 
invention, as it discloses various trace interleaving methods (Fig. 8), details on trace 
information stored in packetized manner (Fig.7), continuation of second trace sample 
from next available bit (Fig. 8), similar architecture of filtering the data of interest (ie 
sorting as claimed) (Fig.2, elements 203, 204, 205, 202 and associated explanation). 

Examiner's Remarks 

8. Applicant's attention is drawn to fig.4A-B, 5A-B and 6A-B. Claim 13 and dependent 
claims 13 and dependent claims if claimed independently, to reflect the details 
involved, may be allowable. 
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Conclusion 

9. All claims are rejected. 

10. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

1 1 . Examiner's Note: Examiner has cited particular columns and line numbers in the 
references applied to the claims above for the convenience of the applicant. 
Although the specified citations are representative of the teachings of the art and are 
applied to specific limitations within the individual claim, other passages and figures 
may apply as well. It is respectfully requested from the applicant in preparing 
responses, to fully consider the references in their entirety as potentially teaching all 
or part of the claimed invention, as well as the context of the passage as taught by 
the prior art or disclosed by the Examiner. 

In the case of amending the claimed invention, Applicant is respectfully requested to 
indicate the portion(s) of the specification which dictate(s) the structure relied on for 
proper interpretation and also to verify and ascertain the metes and bounds of the 
claimed invention. 
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Communication 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Akash Saxena whose telephone number is (571) 272- 
8351. The examiner can normally be reached on 8:30 - 5:00 PM M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jean R. Homere can be reached on (571)272-3780. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 



Akash Saxena 

Patent Examiner GAU 2128 

(571)272-8351 

Thursday, December 29, 2005 




Fred Ferris 
Primary Examiner, GAU 2128 



